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Description
BACKGROUND

[0001] Industrial process industries primarily rely upon
energy sources that include one or more combustion
processes. Such combustion processes include opera-
tion of a furnace or boiler to generate energy from com-
bustion, which is then used for the process. While com-
bustion provides relatively low-cost energy, its use is typ-
ically regulated and combustion efficiency is sought to
be maximized. Accordingly, one goal of the process man-
agement industry is to reduce the production of green-
house gases by maximizing combustion efficiency of ex-
isting furnaces and boilers.

[0002] In situ or in-process analyzers are commonly
used for the monitoring, optimization, and control of com-
bustion processes. Typically, these analyzers employ
sensors that are heated to relatively high temperatures
and are operated directly above, or near, the furnace or
boiler combustion zone. Combustion analyzers, such as
those sold under the trade designation Oxymitter or Mod-
€16888 Combustion Flue Gas Transmitter available from
Rosemount Analytical, Inc. of Solon, Ohio (a business
unit of Emerson Process Management), often employ
zirconia oxide sensors heated to a temperature above
approximately 700° Celsius (1300° Fahrenheit).

[0003] In situ analyzers generally employ a sintered
metal filter or other diffuser positioned between a meas-
urement cell and the process combustion gas to allow
the process combustion gas to diffuse to the measure-
ment zone while minimizing flow effects and reducing
measurement cell contamination. The diffuser readily al-
lows the process combustion gas to contact the heated
measurement cell. However, if the diffuser should be-
come partially or fully plugged, it can introduce errors into
the measurement. Thus, providing an in situ oxygen
probe thatis better able to diagnose diffuser obstructions
and/or compensate for effects of such obstructions would
advance the art of process analytic measurement and
control. US 2011/012040 describes a known process
combustion transmitter.

SUMMARY

[0004] A process combustion transmitter is provided.
The transmitter includes a process probe extendible into
a flow of process combustion exhaust. The process
probe has a measurement cell and a diffuser that define
a chamber within the process probe. Electronic circuitry
is coupled to the measurement cell and is configured to
provide an indication relative to a combustion process
based on an output signal of the measurement cell. A
pressure sensor is coupled to the electronic circuitry and
is fluidically coupled to the chamber. The electronic cir-
cuitry is configured to provide an adjusted calibration
based the pressure of a calibration gas measured within
the chamberand on the output signal of the measurement
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cell during a calibration.
BRIEF DESCRIPTION OF THE DRAWINGS
[0005]

FIG. 1 is a diagrammatic view of an in situ analyzer
with which embodiments of the presentinvention are
particularly useful.

FIG. 2 is a diagrammatic exploded view of a process
analytic oxygen transmitter in accordance with an
embodiment of the present invention.

FIG. 3 is a block diagram of a process analytic oxy-
gen transmitter in accordance with an embodiment
of the present invention.

FIG. 4 is a flow diagram of a method of calibrating a
process analytic oxygen transmitter in accordance
with an embodiment of the present invention.

DETAILED DESCRIPTION OF ILLUSTRATIVE EM-
BODIMENTS

[0006] FIG. 1is adiagrammatic view of an in situ proc-
ess combustion analyzer. Transmitter 10 can be any suit-
able analyzer including the X-Stream O, Combustion
Flue Gas Transmitter listed above. Transmitter 10 in-
cludes a probe assembly 12 that is disposed within a
stack or flue 14 and measures at least one parameter
related to combustion occurring at burner 16. Typically,
transmitter 10 is an oxygen transmitter, but can be any
device that measures any suitable parameter related to
the combustion process. Burner 16 is operably coupled
to a source of air or oxygen 18 and a source 20 of com-
bustible fuel. Each of sources 18 and 20 is preferably
coupled to burner through a valve of some sort to deliver
a controlled amount of oxygen and/or fuel to burner 16
in order to control the combustion process. Transmitter
10 measures the amount of oxygen in the combustion
exhaust flow and provides an indication of the oxygen
level to combustion controller 22. Controller 22 controls
one or both of valves 24, 26 to provide closed-loop com-
bustion control. Transmitter 10 includes an oxygen sen-
sor that typically employs a zirconia oxide sensor sub-
strate to provide an electrical signal indicative of oxygen
concentration, content or percentage in the exhaust.
[0007] Periodically and/or whenever otherwise de-
sired, transmitter 10 is calibrated by providing a calibra-
tion gas from source 28 to probe 12. By measuring the
response of the sensor(s) within probe 12 to the calibra-
tion gas, errors can be detected and compensated. In
some instances, published specifications call for a min-
imum flow rate of the calibration gas in order to ensure
that the cell area is entirely filled with calibration gas and
that no flue gasses can mix with the calibration test gas-
ses. In one specification, a minimum calibration gas flow-
rate of 0.13 Nm3/hr (5 SCFH) is required.

[0008] Over a period of months or years, the diffuser
element of probe 12 can become fully or partially plugged.
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When this occurs, the minimum flowrate required by
some published specifications (such as 0.13 Nm3/hr or
5 SCFH) will only be achieved at elevated pressures. In
the case of manual calibration, a technician will increase
calibration gas pressure until the desired flowrate is ob-
served. For example, an instrument technician may per-
form a calibration with a badly plugged diffuser and notice
when the bottle of calibration gas is opened that a 137.9
kPa (20 PSI) calibration gas pressure only provides a
0.053 Nm3/hr (2 SCFH) flow instead of the nominal 0.13
Nm3/hr (5 SCFH) flow. In this instance, the technician
will adjust the calibration gas pressure regulator until the
desired 0.13 Nm/hr (5 SCFH) is achieved. The resulting
pressure required to achieve such flow rate may be high-
erthan 137.9 kPa (20 PSI), and may even pressurize the
measurement cell of the probe assembly to some extent.
Even a calibration performed where the measurement
cell is pressurized on the order of 13.8 kPa (2 PSI) (ap-
proximately 56 inches/1422.4 mm of water column) will
affect the calibration process itself and introduce errors.
This is because the measurement cell will return to nor-
mal operating pressures after calibration and will read an
erroneous value, such as an artificially low (0.5% O,)
value. Moreover, when the diffuser is partially or com-
pletely plugged, calibration gas may be trapped between
the measurement cell and the diffuser thus undesirably
influencing the process variable measurements.

[0009] Additionally, during operation, when the diffuser
becomes partially plugged, it causes the response time
of the process variable to slow, due to slower diffusion
ofthe combustion or exhaust gasses through the partially
or completely plugged diffuser to the measurement cell.
[0010] In accordance with the present invention, the
backpressure of the calibration gas and/or the pressure
proximate the measurement cell itselfis measured during
calibration. Since the measurement cell seals one side
of the probe, the calibration gas must flow or otherwise
diffuse out through the diffuser. Thus, if the diffuser is
blocked, partially or completely, the calibration gas will
not be able to escape and the backpressure or chamber
pressure will rise. If the pressure is measured and ex-
ceeds a threshold, an indication of plugging can be pro-
vided. This indication can be provided by an alarm an-
nunciated locally at the device, transmitted through a
process communication loop or segment, or both. Fur-
ther, the magnitude of the pressure observed during cal-
ibration can be related to a calibration error that can be
compensated. Further still, additional remedial measures
can also be taken based on the amount of plugging. For
example, if the diffuser is 50% plugged, the transmitter
may wait longer after calibration before providing process
variable measurements in order to allow the calibration
gas more time to escape through the partially plugged
diffuser.

[0011] FIG. 2is a diagrammatic view of an in situ proc-
ess combustion analyzer in accordance with the present
invention. Probe assembly 12 is generally configured to
house a sensor core assembly which includes diffuser
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32 disposed next to measurement cell 36. Measurement
cell 36 and heater assembly 38 are electrically coupled
to electronic circuitry contained on electronics board 42
in housing 44. Transmitter 10 also includes a plurality of
gas inlets 46 and 48 to receive reference air and calibra-
tion gas, respectively.

[0012] Asillustrated in FIG. 2, transmitter 10 includes
a pressure sensor 50 that is fluidically coupled to cham-
ber or region 52 between measurement cell 36 and dif-
fuser 32. In the embodiment shown in FIG. 2, pressure
sensor 50 is disposed along the calibration gas line
(shown coupled to inlet 48) and thus measures the pres-
sure of calibration gas proximate region 52. However, in
other embodiments, pressure sensor 50 may be dis-
posed within region 52. Pressure sensor 50 is electrically
coupled to electronic circuitry on electronics board 42.
Thus, pressure sensor 50 is able to provide an electrical
indication of pressure within region 52 during calibration,
normal operation, or both. Pressure sensor 50 may be
any suitable type of pressure sensorincluding a deflecta-
ble diaphragm, capacitance-based pressure sensor, a
deflectable diaphragm strain gauge, resistance-based
pressure sensor, or any other suitable type of pressure
sensor. However, the pressure sensor should be config-
ured for exposure to the relatively low pressures and rel-
atively high temperatures of operating in the flue-gas en-
vironments. Additionally, pressure sensor 50 may be dis-
posed close to the flue-gas or in the electronics housing
area (safe).

[0013] Zirconia oxide sensing technology has histori-
cally measured process oxygen by using ambient or in-
strument air as a reference (20.95% oxygen). Periodical-
ly, the sensor within measurement cell 38 may need to
be calibrated where a precisely controlled amount of ox-
ygen can be introduced to the sensor and exposed to
measurement cell 36. Accordingly, ports 46 and 48 are
coupled to conduits that direct the reference and calibra-
tion gases to measurement cell 36. The reference gas is
provided to a side of the zirconia oxide substrate that is
away from the process gas. During calibration, however,
calibration gas is supplied to the side of the zirconia sub-
strate that is opposed to the side exposed to reference
gas. In this manner, each side is exposed to a gas. The
calibration gas should flood region 52 and flow out dif-
fuser 32. However, if the diffuser is even partially plugged,
the ability of the calibration gas to flow out diffuser 32 is
reduced. This will result in an increased calibration gas
pressure, as set forth above. If the calibration gas has a
higher pressure than nominal, this higher pressure will
generate an increased oxygen reading by the sensor of
oxygen in the calibration gas. If the sensor is calibrated
at this higher pressure, then, when the pressure is re-
duced to the normal operating pressure, the calibrated
sensor will read too low. However, by measuring the ac-
tual pressurein region 52 during the calibration, this effect
can be measured and compensated. Additionally, the
magnitude of the pressure itself can be used to provide
a general indication of the degree of diffuser plugging.
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Finally, the degree of plugging determined from the pres-
sure measurement can be used to increase the amount
of time that the transmitter waits after calibration before
providing process oxygen measurements. Thus, in a par-
tially plugged diffuser, the calibration gas is given more
time to diffuse out of region 52 before process oxygen
measurements are provided.

[0014] FIG. 3 is a block diagram of a process analytic
oxygen transmitter in accordance with the presentinven-
tion. For clarity, only a portion, region 52, of probe as-
sembly 12 is depicted. However, FIG. 3 does indicate
additional components of electronics board 42. Specifi-
cally, electronic circuitry on electronics board 42 includes
controller 60 coupled to communication module 62 and
measurement circuitry 64. Additionally, controller 60 is
also operably coupled to solenoid 66, which controls the
flow of calibration gas from source 28 to chamber 52.
Controller 60 may be any suitable device that executes
asequence of instructions to perform one or more control
functions. In one embodiment, controller 60 is a micro-
processor.

[0015] Communication module 62 is coupled to con-
troller 60 and allows controller 60 to communicate with
one or more process devices, such as combustion con-
troller 22 (shown in FIG. 1) in accordance with a wired
process industry standard communication protocol. Ex-
amples of such protocols include the Highway Address-
able Remote Transducer HART® Protocol and wireless
process communication protocols, such as IEC 62591.
[0016] Measurement circuitry 64, in one embodiment,
includes an analog-to-digital converter configured to
measure an electrical characteristic, such as capaci-
tance, of pressure sensor 50 that is indicative of pressure
within chamber 52 and provide a digital indication of such
to controller 60. Measurement circuitry 64 may also in-
clude suitable amplification, filtering, and/or linearizing
circuitry as desired.

[0017] During normal operation, controller 60 main-
tains solenoid 66 in a disengaged state thus isolating
calibration gas source 28 from chamber 52. Flue/com-
bustion gasses from the combustion process diffuse
through diffuser 32 and contact oxygen sensor 68. Oxy-
gen sensor 68, in accordance with known techniques,
will produce a voltage that is related to the difference in
oxygen partial pressure between process side 70 in
chamber 52 and reference side 72. This voltage is meas-
ured by suitable measurement circuitry, such as meas-
urement circuitry 64 and indicated to controller 60. Con-
troller 60 then communicates, via communication module
62, a process variable output to any suitable device, such
as combustion controller 22.

[0018] FIG. 4 is aflow diagram of a method of calibrat-
ing a process analytic oxygen transmitter in accordance
with an embodiment of the presentinvention. The method
indicated in FIG. 4, will also be described with respect to
the block diagram of FIG. 3. Method 100 begins at block
102 where controller 60 engages solenoid 66 causing
calibration gas from source 28 to flow into and fill chamber
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52. Calibration gas will flow out of chamber 52 via diffuser
32. While the calibration gas is so flowing, controller 60
monitors the pressure within chamber 52 via pressure
sensor 50 and measurement circuitry 64, as indicated at
block 104. The monitored pressure is compared to a
threshold at block 106, and if the pressure is above the
threshold, then controller 60 will indicate diffuser plugging
at block 108. This indication can be via a local annunci-
ation, via communication through module 62, or both.
Once the plugging annunciation/indication is generated,
control passes to block 110. Additionally, if the monitored
pressure is not above the threshold, then control passes
simply from block 106 to block 110.

[0019] At block 110, the output of sensor 68 in re-
sponse to the calibration gas is obtained. At block 112,
the calibration is adjusted based on the pressure meas-
ured during block 104. Thus, if the diffuser is partially
plugged and the pressure becomes high enough to gen-
erate calibration errors, such pressure can be measured
and the calibration itself is adjusted based on the pres-
sure. The relationship between the measured pressure
and the effect on calibration can be characterized in any
suitable format including a lookup table 114 or a curve-
fit calculation, 116. These relationships can be obtained
through testing and provided by the manufacturer of the
device. Once the adjustment is obtained, the new cali-
bration value(s) is/are stored at block 118. Once the cal-
ibration value(s) is/are stored, controller 60 de-energizes
solenoid 66 and the flow of calibration gas is ceased. At
block 120, controller 60 waits until sufficient time has
elapsed before proceeding to block 122 and beginning
operation with the new calibration value(s). This wait pe-
riod, in accordance with one embodiment of the present
invention, is adjusted based on the pressure measured
during block 104. Thus, if a higher pressure is measured
(indicative of partial plugging), then it will take longer for
the calibration gas to diffuse out of chamber 52. Thus,
controller 60 will wait longer before proceeding to block
122.

[0020] While some techniques can provide an indica-
tion of a plugged diffuser based on the speed with which
the sensor responds to process changes, it is believed
that embodiments of the present invention will provide a
faster and more quantified diagnostic than such tech-
niques.

[0021] Although the present invention has been de-
scribed with reference to preferred embodiments, work-
ers skilled in the art will recognize that changes may be
made in form and detail without departing from the scope
of the invention.

Claims

1. A process combustion transmitter (10) comprising;
aprocess probe (12) extendible into a flow of process
combustion exhaust, the process probe (12) having
a measurement cell and a diffuser (32), the meas-
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urement cell and the diffuser (32) defining a chamber
(52) within the process probe (12); electronic circuitry
coupled to the measurement cell and configured to
provide an indication relative to a combustion proc-
ess based on an output signal of the measurement
cell;

a pressure sensor (50) operably coupled to the elec-
tronic circuitry and fluidically coupled to the chamber
(52); and

wherein the electronic circuitry is configured to pro-
vide an adjusted calibration based on the pressure
of a calibration gas measured within the chamber
and on the output signal of the measurement cell
(52) during a calibration.

The process combustion transmitter of claim 1,
wherein the electronic circuitry is configured to pro-
vide an indication of diffuser (32) plugging based on
said pressure measured during the calibration.

The process combustion transmitter (10) of claim 2,
wherein the indication is a local annunciation.

The process combustion transmitter (10) of claim 2,
wherein the indication is communicated in accord-
ance with a process communication protocol.

The process combustion transmitter (10) of claim 1,
wherein the electronic circuitry is configured to
resume process measurements after calibration us-
ing the adjusted calibration.

The process combustion transmitter (10) of claim 5,
wherein the electronic circuitry is configured to wait
a selected amount of time after calibration before
resuming process measurements.

The process combustion transmitter (10) of claim 6,
wherein the amount of time is selected based on the
pressure measured during calibration.

The process combustion transmitter (10) of claim 1,
wherein the electronic circuitry includes a controller
(60) coupled to measurement circuitry (64) and
wherein the measurement circuitry (64) is operably
coupled to the pressure sensor (50).

The process combustion transmitter of claim 8, and
wherein the electronic circuitry further comprises a
communication module (62) coupled to the controller
(60) and configured to communicate in accordance
with a process communication protocol.

A method of calibrating a process combustion trans-
mitter (10), the method comprising:

providing a flow of calibration gas intoa chamber
(52) defined, at least partially, by a measure-
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1.

12.

13.

14.

15.

ment cell and a diffuser (32);

measuring a pressure of calibration gas in the
chamber (52) while the calibration gasis flowing;
measuring the measurement cell response to
the calibration gas; and

providing an adjusted calibration based on the
measurement cell response and the measured
pressure.

The method of claim 10, wherein the measurement
cell includes an oxygen sensor.

The method of claim 10, and further comprising pro-
viding an indication of diffuser plugging based on the
measured pressure.

The method of claim 10, and further comprising wait-
ing a selected amount of time after the calibration to
begin providing process measurements using the
adjusted calibration.

The method of claim 13, wherein the selected
amount of time is based on the pressure measured
during calibration.

The method of claim 10, and further comprising
measuring a pressure within the chamber (52) during
normal operation and providing a compensated
process variable output.

Patentanspriiche

1.

Prozessverbrennungssender (10), umfassend:

eine Prozesssonde (12), die in einen Fluss von
Prozessverbrennungsabgas erstreckbar ist,
wobei die Prozesssonde (12) eine Messzelle
und einen Diffusor (32) aufweist, wobei die
Messzelle und der Diffusor (32) eine Kammer
(52) innerhalb der Prozesssonde (12) definie-
ren;

eine elektronische Schaltung, die mit der Mess-
zelle gekoppelt ist und konfiguriert ist, um eine
Anzeige in Bezug auf einen Verbrennungspro-
zess basierend auf einem Ausgangssignal der
Messzelle bereitzustellen;

einen Drucksensor (50), der betriebsmafig mit
der elektronischen Schaltung verbunden istund
mit der Kammer (52) in Fluidverbindung steht;
und

wobei die elektronische Schaltung konfiguriert
ist, um eine eingestellte Kalibrierung basierend
auf dem Druck eines Kalibriergases, der in der
Kammer (52) gemessen wird, und auf dem Aus-
gangssignal der Messzelle (52) wahrend einer
Kalibrierung bereitzustellen.
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Prozessverbrennungssender nach Anspruch 1, wo-
bei die elektronische Schaltung konfiguriert ist, um
eine Anzeige eines verstopften Diffusors (32) basie-
rend auf dem Druck, der wahrend der Kalibrierung
gemessenen wird, bereitzustellen.

Prozessverbrennungssender (10) nach Anspruch 2,
wobei die Anzeige eine lokale Anzeige ist.

Prozessverbrennungssender (10) nach Anspruch 2,
wobei die Anzeige gemaf einem Prozesskommuni-
kationsprotokoll kommuniziert wird.

Prozessverbrennungssender (10) nach Anspruch 1,
wobei die elektronische Schaltung konfiguriert ist,
um Prozessmessungen nach der Kalibrierung unter
Verwendung der eingestellten Kalibrierung wieder-
aufzunehmen.

Prozessverbrennungssender (10) nach Anspruch 5,
wobei die elektronische Schaltung konfiguriert ist,
um eine ausgewahlte Zeitdauer nach der Kalibrie-
rung abzuwarten, bevor die Prozessmessungen
wiederaufgenommen werden.

Prozessverbrennungssender (10) nach Anspruch 6,
wobei die Zeitdauer basierend auf dem Druck, der
wahrend der Kalibrierung gemessenen wird, ausge-
wahlt wird.

Prozessverbrennungssender (10) nach Anspruch 1,
wobei die elektronische Schaltung eine mit der
Messschaltung (64) gekoppelte Steuerung (60) ent-
halt, und wobei die Messschaltung (64) betriebsbe-
reit mit dem Drucksensor (50) gekoppelt ist.

Prozessverbrennungssender nach Anspruch 8, wo-
bei die elektronische Schaltung ferner ein Kommu-
nikationsmodul (62) umfasst, das mit der Steuerung
(60) gekoppelt ist und konfiguriert ist, um geman ei-
nem Prozesskommunikationsprotokoll zu kommuni-
zieren.

Verfahren zum Kalibrieren eines Prozessverbren-
nungssenders (10), wobei das Verfahren umfasst:

Einstromen eines Kalibriergases in eine Kam-
mer (52), die zumindest teilweise durch eine
Messzelle und einen Diffusor (32) definiert ist;
Messen eines Kalibriergasdrucks in der Kam-
mer (52), wahrend das Kalibriergas stromt;
Messen der Messzellen-Reaktion auf das Kali-
briergas; und

Vornehmen einer eingestellten Kalibrierung ba-
sierend auf der Messzellen-Reaktion und dem
gemessenen Druck.

Verfahren nach Anspruch 10, wobei die Messzelle

10

15

20

25

30

35

40

45

50

55

12.

13.

14.

15.

einen Sauerstoffsensor umfasst.

Verfahren nach Anspruch 10, ferner umfassend das
Bereitstellen einer Anzeige eines verstopften Diffu-
sors basierend auf dem gemessenen Druck.

Verfahren nach Anspruch 10, ferner umfassend ein
Abwarten einer ausgewahlten Zeitdauer nach der
Kalibrierung, um mit dem Vornehmen von Prozess-
messungen unter Verwendung der eingestellten Ka-
librierung zu beginnen.

Verfahren nach Anspruch 13, wobei die ausgewahl-
te Zeitdauer auf dem wahrend der Kalibrierung ge-
messenen Druck basiert.

Verfahren nach Anspruch 10, ferner umfassen das
Messen eines Drucks in der Kammer (52) wahrend
eines normalen Betriebes, und das Bereitstellen ei-
ner vom Kompensationsprozess abhangigen Aus-
gabe.

Revendications

1.

Emetteur de combustion de

comprenant :

process (10)

une sonde de process (12) capable de s’étendre
jusque dans un flux de gaz d’échappement de
combustion de process, la sonde de process
(12) ayant une cellule de mesure et un diffuseur
(32), la cellule de mesure et le diffuseur (32)
définissant une chambre (52) a l'intérieur de la
sonde de process (12) ;

des circuits électroniques couplés a la cellule de
mesure est configuré pour fournir une indication
en relation a un process de combustion sur la
base d’un signal de sortie de la cellule de
mesure ;

un capteur de pression (50) fonctionnellement
couplé aux circuits électroniques et couplé sur
le plan fluidique a la chambre (52) ; et

dans lequel les circuits électroniques sont con-
figurés pour fournir un calibrage ajusté sur la
base de la pression d’'un gaz de calibrage me-
surée a l'intérieur de la chambre et sur le signal
de sortie de la cellule de mesure (52) pendant
un calibrage.

Emetteur de combustion de process selon la reven-
dication 1, dans lequel les circuits électroniques sont
configurés pour fournir une indication d’un colmata-
ge du diffuseur (32) sur la base de ladite pression
mesurée pendant le calibrage.

Emetteur de combustion de process (10) selon la
revendication 2, dans lequel l'indication est une an-
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nonce locale.

Emetteur de combustion de process (10) selon la
revendication 2, dans lequel I'indication est commu-
niquée en accord avec un protocole de communica-
tion de process.

Emetteur de combustion de process (10) selon la
revendication 1, dans lequel les circuits électroni-
ques sont configurés pour reprendre les mesures de
process aprés un calibrage en utilisant le calibrage
ajusté.

Emetteur de combustion de process (10) selon la
revendication 5, dans lequel les circuits électroni-
ques sont configurés pour attendre une durée tem-
porelle sélectionnée aprées calibrage avant de re-
prendre les mesures de process.

Emetteur de combustion de process (10) selon la
revendication 6, dans lequel la durée temporelle est
sélectionnée sur la base de la pression mesurée
pendant le calibrage.

Emetteur de combustion de process (10) selon la
revendication 1, dans lequel les circuits électroni-
ques incluent un contréleur (60) couplé a des circuits
de mesure (64), et dans lequel les circuits de mesure
(64) sont fonctionnellement couplés au capteur de
pression (50).

Emetteur de combustion de process selon la reven-
dication 8, dans lequel les circuits électroniques
comprennent en outre un module de communication
(62) couplé au contréleur (60) et configuré pour com-
muniquer en accord avec un protocole de commu-
nication de process.

Procédé pour calibrer un émetteur de combustion
de process (10), le procédé comprenant les étapes
consistant a :

fournir un flux d’'un gaz de calibrage vers une
chambre (52) définie, au moins partiellement,
par une cellule de mesure et par un diffuseur
(32);

mesurer une pression du gaz de calibrage dans
la chambre (52) alors que le gaz de calibrage
s’écoule ;

mesurer la réponse de la cellule de mesure au
gaz de calibrage ; et

fournir un calibrage ajusté basé sur la réponse
de la cellule de mesure et sur la pression me-
surée.

Procédé selon la revendication 10, dans lequel la
cellule de mesure inclut un capteur d’oxygéne.
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14.

15.

Procédé selon la revendication 10, comprenant en
outre I'étape consistant a fournir une indication d’un
colmatage du diffuseur sur la base de la pression
mesurée.

Procédé selon la revendication 10, comprenant en
outre I'étape consistant a attendre une durée tem-
porelle sélectionnée aprés le calibrage pour com-
mencer a fournir des mesures de process en utilisant
le calibrage ajusté.

Procédé selon la revendication 13, dans lequel la
durée temporelle sélectionnée est basée surla pres-
sion mesurée pendant le calibrage.

Procédé selon la revendication 10, comprenant en
outre I'étape consistant a mesurer une pression a
I'intérieur de la chambre (52) pendant un fonction-
nement normal et a fournir une sortie de variable de
process compensée.
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